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Introduction

32
A new specimen (UERJ-PMB R07) comprising the partial skeleton of a susisuchid 33 crocodilian from the Crato Formation of north east Brazil is remarkable for the extensive soft 34 tissue preservation intimately associated with the skeletal remains. Crocodilian remains are 35 extremely rare in the Crato Formation (Salisbury et al., 2003, Frey and Salisbury, 2007, 36 Figueredo and Kellner, 2009 , Figueredo et al., 2011 , which is otherwise better known for the 37 abundance of its invertebrates (primarily insects, but also arachnids and decapod crustaceans 38 (Bechly, 2007 , Dunlop et al., 2007 , Schweigert et al., 2007 ). Vertebrates in the M A N U S C R I P T
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missing in some places due to overlapping by younger strata. The formation can be traced 71 extensively around the chapada, but is only excavated for paving stone in the area between 
Geological Setting and Stratigraphy
79
The Crato Formation is a heterolithic clastic/carbonate sequence of lacustrine, There has been damage to the specimen caused by splitting of the slab during the 128 excavation and in preparation, which has been poorly repaired with what appears to be an 129 adhesive past. A gritty material has been used to fill in some damaged areas of the specimen 130 and slab on both sides and several chisel marks have damaged part of the exposed soft tissues 131 of the trunk. Some bones have been repaired and glued into place as they appear to have 132 dropped from the slab during preparation.
134
Methods
135
The specimen has been examined under UV light and by light and scanning electron 136 microscopy. No additional preparation was performed on the specimen in order not to further 137 damage the surface with soft tissues, but small samples of the soft tissue of the forelimb were 138 removed for analysis by scanning electron microscopy and energy dispersive x-ray 139 spectroscopy. Samples examined by electron microscopy were mounted on flat aluminium 140 stubs, sputter coated with a gold-palladium alloy and examined using a JEOL JSM 6100 One lumbar vertebra is preserved as a broad, flat shelf, the transverse processes extending here used as an approximate total length for the humerus.
215
The corpus is slender, smooth and round in cross-section with a diameter of 4 mm, The radius is slightly shorter than the respective ulna, approximately 95% its slender bones, all measuring at least 22 mm in length and between 1.5 mm and 2 mm thick.
311
The proximal end is very broad in metatarsal I, three times as thick as the corpus and twice as 
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A second osteoderm is located adjacent to the distal left humerus and is exposed in 
Results
335
Light microscopy
336
Microscopic analysis was utilised to examine the enigmatic nature of the soft tissues and underneath, where the humeral corpus and the distal corpus and head of the ulna is 343 missing the same granular mineralogy is observed on the underside (Fig. 8A) . Individual 344 grains are also observed grown into the surrounding rock (Fig. 8B) . The grains appear to (Fig. 9) . All of the grains studied appear to have a similar structure despite 352 variation in shape. The surface of the grains is typically smooth and undulating forming a 353 shell-like structure, some of these surfaces also include small holes only a few micrometres 354 across covering the surface (Fig. 9) . Orthogenic calcite crystals are also noted, growing on 355 these grains (Fig. 9) .
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( Fig. 9 SEM plate) 
357
EDX spectrometry
358
Further compositional analysis was carried out using EDX spectrometry. The 359 specimen was prepared using a gold-palladium coating and as such associated peaks are 360 ignored in readings. The primary composition of the sample was found to be calcium, carbon, 361 oxygen and iron (Fig. 10A, B) , attributed to calcite and iron oxides. Silicon is identified as 362 the next most common element, likely a result of the silicification noted around some areas of 363 the slab, including around several elements of the fossil. Other elements found in smaller 364 quantities include manganese, zinc, chlorine, barium, lead, potassium and copper (Fig. 10C,   365 D), all associated with other minerals found at lower strata within the Crato Formation.
366
( Fig. 10 EDX spectrometry) 
367
Ultra-Violet Imaging
368
Ultra-violet imaging of the specimen was undertaken to aid in the identification and (Fig. 11A, B) . The soft tissue impressions however, did not fluoresce, nor did the M A N U S C R I P T
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mineralised material around the right forelimb (Fig. 11B) . The similar mineralised material 374 around the right hind limb does fluoresce however (Fig. 11A) Soft tissue preservation is reported in two modes in this specimen. An impression of 392 the dorsolateral integument of the trunk has been preserved on a bedding plane extending 393 from around the eighth preserved thoracic vertebra to the left forelimb ( Fig. 3 and 12 ). The (Fig. 3 and 6 ). Similar mineralisation is observed around the femur of 399 the right hind limb but notably less is preserved, largely as orange-brown staining, possibly 400 removed during preparation (Fig. 7) . The mineralogy is described as primarily calcium 401 carbonate (Fig. 10 A-B) however the variety of minerals seen in some samples (Fig. 10 C-D) 402 is likely the result of material from lower strata being eroded out and remineralised here. This specimen it is unlikely that the carcass was scavenged or predated upon. Whatever the cause 417 and mode of transport, the damaged carcass must have been held together by skin and sinew.
418
As the counter slab is missing it is unknown as to how complete the specimen could be.
419
Presumably the specimen arrived at the lagoon in a condition similar to that seen 
423
The soft tissue of the torso, however, was damaged and torn from the skeletal component, 
